The presence of 9 common preservatives was investigated in 100 MATERIALS AND METHODS moisturizers by high-performance liquid chromatography.
none/methylisothiazolinone; methyldibromoglutaronitrile; parabens.
The investigative process
Out of 100 moisturizers 88 contained one or more of the 9 selected (Accepted August 8, 1997.) preservatives according to the manufacurers/suppliers. Five moisturActa Derm Venereol (Stockh) 1998; 78: 52-56.
izers contained no preservatives and 7 moisturizers contained other Birgitta Gruvberger, Department of Occupational and preservatives ( Fig. 1 ).
The investigation that followed consisted of two different parts.
Environmental Dermatology, University Hospital, SE-205 02
I. Identification and quantitative determination of the 9 preservatives Malmö , Sweden.
in those 88 moisturizers which contained the selected preservatives according to the manufacturers/suppliers (Fig. 1) . II. Screening of the 9 preservatives in the 100 moisturizers. Only those preservatives which had not been declared by the manufacturers/ Moisturizers are used daily by many people to keep their skin smooth. Since most moisturizers contain water, preservatives with preservatives labelled on the packages. These selected before the mixture was shaken vigorously for about 1 min. The mixture was then filtered through a Millipore filter 1.2 mm or Munktells paper filter nr 3 before the filtrate was injected into the HPLC. This sample preparation was used in most cases. Occasionally, an extraction procedure with diethylether was necessary to eliminate interferences from fat ingredients in the moisturizers.
RESULTS
According to the manufacturers/suppliers 5 moisturizers did not contain any preservative and 7 moisturizers contained other preservatives than those under discussion. Therefore, in study I 88 moisturizers were investigated. In 9 out of the 88 moisturizers (10.2%) the preservatives declared by the manu- Fig. 1 . Study I. Investigative process of 100 moisturizers with regard facturers/suppliers could not be detected (Fig. 1) . the 100 analysed moisturizers contained one of the 9 preservatives and one of the 100 moisturizers contained 2 of the 9 preservatives. Thus, in 17 out of 100 moisturizers (17.0%) suppliers were investigated. The detection limit was set at 1/10 of the legal maximum level in cosmetics.
preservatives not declared by the manufacturers/suppliers were detected. Among these 17 products the detected preservatives
High-performance liquid chromatography (HPLC)
were listed on the packages of 3 products (Fig. 2) .
Two separate isocratic HPLC systems were used. One system consisted Fifty-four out of the 100 moisturizers had some or all of an SP Spectra Series P200 pump, an SP Spectra System UV1000 ingredients listed on the packages. In 9 cases (16.7%) the (Table IV ) . (Table III ) .
analysed according to the specific methods. In Table II the recoveries from the investigated preservatives are listed.
DISCUSSION

Sample preparation
This study confirms that parabens, and in particular methyl About 1 g of the moisturizer was accurately weighed and 10-20 ml of the respective mobile phase was added. Some boiling chips were added and propyl paraben, are widely used as preservatives in dermatitis (0.5%) tested positively to parabens (11). Though parabens are common preservatives in Sweden, the frequency of contact allergy to parabens was lowest among the preservatives in the standard test series (11). When cosmetics and toiletries belonging to patients hypersensitive to Kathon CG (which contains MCI/MI ) were analysed in a previous study, 38 of 123 analysed products (30.9%) contained MCI/MI (2) . In 16 of the 56 leave on products (28.6%) MCI/MI was demonstrated. A similar result was obtained by Rastogi, who in the late eighties found MCI/MI in 31% of the 49 leave on products among 156 of the most commonly used cosmetic products in Denmark (3). In the present study MCl/MI was detected in only 6 of the 100 moisturizers, which may reflect an intentional change to on the package of the moisturizer containing the highest concentration of MCI/MI. Formaldehyde was detected in 10 of the moisturizers. In one moisturizers. In a recent Danish study the presence of parabens product the concentration exceeded the level (0.05% w/w) for in 215 cosmetic products was investigated. Of all products, which declaration of formaldehyde on the product is required. 93% and 99% of the leave on products were demonstrated to The detection limit for formaldehyde when screening for this contain parabens (10) . Methyl paraben was present in 98% of preservative in study II was 0.02% w/w, so it cannot be the paraben-containing products. Recently, a Swedish multicentre patch test study showed that 19 of 3,690 patients with excluded, it is actually likely, that additional moisturizers, and To diagnose and prevent allergic contact dermatitis from a the moisturizer or in the raw material, (ii) release from preservative in moisturizers the presence and absence, respectformaldehyde releasers or (iii) degradation of polyethylene ively, of the preservative in the moisturizers has to be known glycol ethers in the moisturizers (12). In 9 out of the10 or shown. With chemical methodology the presence or absence formaldehyde-containing moisturizers the presence of formalcan be ascertained, but the laboratory facilities required for dehyde (0.02%-0.09% w/w) most likely depended on release the analysis are not accessible to most dermatologists. from formaldehyde releasers, since 4 products each contained Therefore, the dermatologist and the patient have to rely on either Diazol or Imid, and one product contained Quat. In the ingredient labeling on moisturizers or the information the remaining formaldehyde-containing moisturizer none of given directly by manufacturers/suppliers. However, as this the 5 investigated formaldehyde releasers was detected. In this study shows, this information is for too many moisturizers moisturizer the presence of formaldehyde may derive from erroneous and misleading. Consequently, today and in future anyone of the formaldehyde sources listed above, including we will fail to diagnose and prevent allergic contact dermatitis formaldehyde releasers not investigated.
from preservatives in some patients unless it is possible to Formaldehyde is not recommended for use in moisturizers.
encourage the manufacturers/suppliers to be more careful and Usually the recommended concentrations of preservatives in conscious of their responsibilities concerning the information cosmetics include the highest concentration and the range given on preservatives in moisturizers. down to concentrations 10 times lower. Therefore, in study II the detection limits of the preservatives were set at 1/10 of the highest concentration allowed.
